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(57) Abstract: A nano-crystal metal bulk material which comprises an aggregate of metal nano crystal grains, wherein it further 
comprises an oxide, nitride, carbide, boride or the like of a metal or metalloid between the above nano crystal grains and/or inside of 
the grain as a substance inhibiting the growth of the crystal grain; and a method for producing the nano-crystal metal bulk material 
which comprises subjecting respective fine powders of the components of the nano-crystal metal bulk material to mechanical alloying 
(MA) by means of a ball mill or the like to prepare nano metal powders, and then subjecting the powders to a massing and forming 
treatment such as hot massing and forming, for example, spark plasma sintering, extruding or rolling, or explosion forming. The 
nano-crystal metal bulk material exhibits high hardness, high strength and toughness. 
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d* 
(nm) 


4400 


3200 


290 


240 


210 


Hv 


200 


230 


570 


610 


650 


Cb 
(MPa) 






1220 


1350 


1430 


(%) 






24 


15 


12 


(StS%) 


0.445 


0.506 


0.496 


0.431 


0.543 


(KS%) 


0.202 


0.198 


0.207 


0.210 


0.204 



*&xm&<DMAmmWJ£<D¥-®1fem®.& : 7~20nm 

*mWlz£tU-£ s M^^t'll &m<Dism*fr2. 2~4. 3% ( 
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5fcfc*fb*c 8. 5 1fi%) ©H«^«=*/l'T^y/ 
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^*-*;UTP'f>y(MA)^3.SLfcFe 9 4 3C3 5 Cr 2 N 0 . 2 (^M%) 



T 

(°C) 


550 


600 
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700 


750 


d 
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2080 


2510 


150 


230 


270 


Hv 


145 


210 


810 


740 


690 


(MPa) 






1610 


i CO A 

1530 


•i OOA 


6 

(%) 






10 


17 


23 




0.503 


0.469 


0.457 


0.432 


0.425 
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0.205 


0.208 


0.201 


0.204 
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A^t>*^0#^^7C^^O^)^^b^*^^/VTD^ Vi/ (MA) f£ 
iot, (a) T i 88 T a 6 Nb4F e 2 (S?*%) ^ (b) TissNbeZr^F 
e 2 («*%) Xtf (c) T i tiZ r eT a 4F e 2 (SfS%) ^M&5fc£^9> l*3 
*&*&rt#4 0mm©M^^tg«Lt, X^+S 5 0 "C^T^H^ 6 0 
MP a (DTX'l 5ftfflfry Y^^^Ki. 9ifiCS4 Omnu ff£5mm, <DUj&%£ 
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y*-*;UTP-f >y (MA)«iaUfc, (a)Ti 88 Ta 6 Nb 4 Fe 2 (Sf*%) , 
(b)Ti 88 Nb 6 Zr 4 Fe 2 (^*%)St/(c)Ti 88 Zr 6 Ta 4 Fe 2 (^»%) 





a* 

nm 


Hv 


MPa 


5 
% 


°C 




a 


150 


720 


1700 


10 


910 


0.551 


b 


190 


650 


1610 


14 


890 


0.603 


c 


240 


590 


1540 


22 


850 


0.675 



*MAMt»3fc+©¥iS(ftatt£ - 14~20nm 



*5tt % T. P «fc«? 5 0'Ci*5V>iHjfT? % 1 0-Vs ©ffi^3S«|C-C3 O^MJBE 

n«s«nj5 «3) , n*£0ij6 (*4> , musm (*5) frbfrXs -rsm 

HJfe^J5 (*3) leaser, s i 2 f i%y±t'lftiii^ i 9 M 
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